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Cosmology with antimatter
o

Hannes Alhven proposes that the ar
gin ol the unmiverse wias o tenuous
“ambiplisma”  composed ol matter
and antimatier. He ireats this new
cosmology at some length i o recent
issue ol Remews of Madevn Phyyies
[87. 652 (1965)]. The ambiplasma
(Prolessor Allven's word) would have
been a gas ol protons, electrons, anti
protons, and positrons subject o sell
eravitation and  electrical and  mag-
netic lorces. 11 the composition ol
the ambiplasma  were SYITTICLT I
these torces would separate the ambi
plasma into three kinds ol regions:
one exclusively matter, one exclusine

ly antimatter, and a buffer rvegion ol
KHII]Ii|I].I\'III:k serving to L:'i'il the two

\lfven

that regions of the same content would

others apart. Professor argues
attract each other but repel those ol

opposite content, and therelore Lirger

that galaxies

Alfvén cosmology
of antimatter may exist in equal number

suggests

with galaxies of matter.
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and larger regions ol matter and -

would coalesce.

el
The bufter lavers would act like
the “Leidenlrost’ l.\_\cl that appears

when liquid drops are o contact with

a very hot (over 100°CY surlace such

as a frying pan. This is a layer ol

vapor that serves to insulate the drop-

ler Trom the hot suvlace, thereby al

lowing it to remain for several min-

utes instead ol vaporizing immediate
ly. In the plisma analogy, at the in-
terlace between matter and antimat-
ter annihilations produce a very hot
Layer that serves to keep the 1wo
regions dpart just as the Leidenlrost
Liyer  keeps  the liquid water [rom
actually touching  the hot pan

But il the unmverse is hall matter
and  hall anomater, where has  the
ht’!).(l.lllilll [Jllllf."~'- [H.IJ lfh' corncen-
trated angimatter? We know that the
I||||||i'r[J.IIL' |rl'l'_:||||lrr1h|uui al the ecarth
15 |!|.Il|t' ol ey Rockets col
Lhding with the moon have vielded
no violent  explosions, Gl cosmic-

ray cvidence would lead to the as-

siwmption that there is no significant

antimatter  between here and  the

nearest stars. Bevond that there is no

direct evidence. Since there s no way

1o tell whether given eleciromasnetic

vachiation  comes lrom antimarter o
nutter  (we don’t know the orienta-
tion ol th magnetic helds that many
be in the neighborhioods of distant
stars), every second str oin the gal-
axy could be mude ol antimatter, It
might then be that aliernate arms

ol o spiral galisy were of matter and

antinuitien

It 15 also  compatible  with  the
Aiven theory for our salaxy o I
entively matter; the antimarter then
gets concentrited in other  galaxies,

and  the division  between

sialaxies
and antigalaxies would be one 1o one.
Furthermore, it might even liappen
tha all he

e ol

salasies we cian osee

matter. These galaxies [orm
a system, which Prolessor Allveén ([ol-
Oskar cills a "meta-

y find It s

lowing Kleing

galaxy” concemnvable that

should exist for
antimatter to reside in.

other metagalaxies

\ccording to the theory a meta-

galaxy will condense until disruptive
overbalance  condensing

lorces Oles

(i this condition 1t has hnie vol-
ume and density), and it begins 1o
fy apart. Therelore, it s not the uni
verse that is expanding but our own
metagalaxy,  which  happens 1w be
some ume past its turning point and

(& |

vaged in an expanding phase. This
out ta be
\liven's

tions as long as the proper age is put

LU TLS possible according

to PProlesson dynamic equa-
into them. O course, any other meta-
galaxy that wis in ity expanding phase
look like our own; one ol the
the

would

tests ol theory  would be  evi-

dence ol a condensing one.

Prolessor Allvén seeks to determine

whether evidence ol existence might
be given by the systems he postulates.

Ao ambiplasma, he hgures, would

emit  photon  radiations at  various

cnergies as a result ol both annibila-

tion and synchrotron processes. I

the proper conditions of density and

magnetic held are present, some of
the synchrotron radiation should be
strong  cnough to be observed. (In

the Leidenfrost lavers, these condi-
tions would 1

not be met; in the or

nal ambiplasma, they could be) He
1y less sanguine about the possibility
of seeing 4 condensing  meta;
Such a

It mieht

aluxy.
dark.
radiation
it produces, but, even il it does not,
the

svstem should be very

redbsarh all the
amount  thar escaped would be
st ll el very weak.

On  the Allvén
seems o prefer o separate the matter
and

whole, Professor

antimatter  in different  meti-

galaxies  (with  even representation
ol both sides). He suggests that there
mav be an infinity of them scattered
through a space that is inhnite and
unbounded. Cosmic geometry may be
Euclidian all:

thit we

alter the Einsteiniin

scometry see s lu_‘rh'.i}m a
local effect of the composition ol our
OWnN netagalixy.




